A selection of tetrathiafulvalene (TTF) derivatives containing acetylenic moieties have been synthesized and studied by cyclic voltammetry and UV-Vis absorption spectroscopy. Ionization energy calculations on some extended TTFs were carried out employing the DFT method.
INTRODUCTION
Tetrathiafulvalene (TTF) is a reversible, two-electron donor that has been extensively studied for almost three decades [1] . A lot of structural variation of the parent TTF system has been carried out, in particular by insertion of -conjugated spacers between the two 1,3-dithiole rings [2] , which in many cases enhance the -donor properties. Some us [3] showed recently that acetylenic scaffolding is a powerful tool for constructing extended TTFs, such as 1, based on sp-carbon atoms. 
RESULTS AND DISCUSSION

Alkene-extended tetrathiafulvalenes with lateral alkyne appendages
The (E)-diethynylethene unit (DEE) is incorporated as a spacer according to Scheme 1. Thus, treating 2 with two equiv. of 3 gave the TTF derivative 4 [4] . According to cyclic voltammetry, 4 exhibits two reversible one-electron oxidations at +0.18 and +0.39 V vs Fc/Fc + in CH 2 Cl 2 . Moreover, 4 is able to take up two electrons in an irreversible reduction step at 1.83 V. X-ray crystallography on a related DEE-spaced TTF confirms the E-configuration and reveals co-planarity of the central DEE and the two dithiole units.
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Benzene-extended tetrathiafulvalenes with lateral alkyne appendages
Benzene-extended TTFs with laterally attached alkynes were prepared according to the procedure in Scheme 2 [5] . A double Wittig olefination gave the TTF 6 that was subsequently transesterified upon reaction with 1-decanol to give 7. The silyl protecting groups were successfully removed by fluoride ions, affording 8, and the resulting terminal acetylenes were subjected to a Pd-catalyzed crosscoupling with 4-iodonitrobenzene to afford the donor-acceptor compound 6. The deprotected compound 8 also underwent oxidative cross-coupling with phenylacetylene rendering it a versatile building block for further scaffolding. Indeed, the construction of oligomers based on repeat units of 8 is a fascinating future goal. 
DFT calculations: first and second ionization energies
Electrochemistry has revealed that alkyne-extended TTFs are poorer donors than alkene-extended TTFs [4] . We have recently started a calculational study employing the Density Functional Theory (DFT) to elucidate further the electronic differences. At the B3LYP/6-311++G(2d,p) level we obtain an adiabatic first ionization energy (IE 1 ) of 6.30 eV for the parent TTF [6] in perfect agreement with experiment (6.3 eV [7] ). The second ionization energy (IE 2 ) of TTF is calculated to 10.95 eV. For a buta-1,3-dienediyl extended TTF we obtain the following values: IE 1 = 5.65 eV, IE 2 = 9.08 eV, and for a buta-1,3-diynediyl extended TTF (1, R = H) the values: IE 1 = 5.97 eV, IE 2 = 9.57 eV. Thus, exchanging two double bonds in the spacer for two triple bonds increases the first ionization energy by 0.32 eV. Studies on longer analogues as well as systems such as 4 and 6 are currently undertaken.
